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CLAIMS 



[Claim(s)] 

[CI aim 1] Liquid crystal is arranged between substrates of a couple, and it is prepared so 
that a common electrode which impresses electric field may form two or more pixel fields in 
the direction which collaborated with each of two or more pixel electrodes and two or more 
of these pixel electrodes on one [ said ] substrate, and met said substrate side at said 
liquid crystal. A liquid crystal display characterized by having a common electrode which 
opens said pixel electrode and gap and was piled up so that it might collaborate with said 
pixel electrode and capacity might be formed. 

[Claim 2] A liquid crystal display according to claim 1 characterized by having prepared 
said pixel electrode in a way among each of two or more of said pixel fields, having 
prepared said common electrode which is confronted with this pixel electrode and forms each 
of said pixel field, and preparing said capacity formation polar zone in a way among said 
common electrodes. 

[Claim 3] A liquid crystal display according to claim 1 which said pixel electrode and each 
electrode in a superposition portion of said capacity formation polar zone are formed in 
band-like, and is characterized by width of face of a pixel electrode in said superposition 
portion being larger than width of face of said capacity formation polar zone. 
[Claim 4] A liquid crystal display according to claim 1 characterized by having prepared 
said common electrode on one [ said ] substrate, and preparing said pixel electrode above 
this common electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to what has a high 
numerical aperture while it secures a suitable capacity and can secure exact actuation of a 
thin film transistor about the liquid crystal display which displays an image etc. 
[0002] 

[Description of the Prior Art] A liquid crystal display is widely used as an indicating 
equipment in which I ightweight-i z i ng, a miniaturization, and th i n-shape-i z i ng are possible, 
and especially, the active-matrix mold liquid crystal display of a twisted nematic type (TN 
mode) has low driver voltage, and contrast is high and is widely known as an indicating 
equipment in which h i gh-def i n i t i on-i z i ng is possible in the top with little power 
consumpt ion. 

[0003] A gap is opened, the liquid crystal display element in this kind of general TN mode 
carries out opposite arrangement of the two glass substrates possessing a polarizing plate, 
a transparent electrode, and an orientation film so that the 90 degrees of the directions 
of orientation of a mutual orientation film may differ, it prepares and the nematic liquid 
crystal is constituted in the meantime so that 90-degree screw thread can be arranged. 
[0004] However, if it is in the liquid crystal display element in this kind of TN mode in 
recent years, that angle-of-visibi I i ty dependency poses a problem. Drawi ng 7 shows the 
general angle-of-visibi I i ty dependency of the liquid crystal display element in TN mode, 
and the shadow area of drawi ng 7 shows the range beyond (Contrast CR) 10. According to 
drawing 7 , although the visibility from a longitudinal direction is good, it is clear that 
the liquid crystal display element's of TN mode the visibility from the vertical direction, 
especially above is extremely bad. 

[0005] Then, these people are doing patent application of the liquid crystal display 
element of the structure which can solve such a trouble first in the 
Japanese-Patent-Application-No. No. 306276 [ seven to ] description. According to the 
technology concerning such patent application, the electrode for liquid crystal actuation 
is not prepared in the substrate of the vertical both sides which sandwich liquid crystal, 
respectively, two sorts of lines of a pole which is different only in the downward 
substrate 11 shown in drawing 8 — electrode 12 — 13 — is made to estrange mutually and 
it prepares, as shown in drawing 9 , it considers as the configuration which does not 
prepare an electrode in the upper substrate 10, and it meets in the direction of the 
horizontal electric field generated between the both line-like electrode 12 and 13 by 
impression of voltage, and is the liquid crystal molecule 36. — Orientation can be carried 
out now. 

[0006] Connect electrode 12 — in the baseline section 14, and the comb blade-like 
electrode 16 is constituted, furthermore — detailed — a line — a line — electrode 13 — 
the baseline section 15 — connecting — the comb blade-like electrode 17 — constituting 
— the line of the both comb blade-like electrodes 16 and 17 — it engages so that 
electrodes 12 and 13 may be made to adjoin by turns and it may not contact, it arranges in 
the condition, and a power supply 18 and a switching element 19 are connected to the 
baseline sections 14 and 15, and it is constituted. Moreover, as shown in drawing 10 (a), 
form an orientation film in the field by the side of the liquid crystal of the upper 
substrate 10, and orientation processing is performed so that the liquid crystal molecule 
36 may be made located in a line in the direction of beta to it. Form an orientation film 
in the field by the side of the liquid crystal of the lower substrate 11, and orientation 
processing is performed to it so that the liquid crystal molecule 36 may be made located in 
a line in the aforementioned beta direction and the parallel direction of gamma. The 
laminating of the polarizing plate with which the polarizing plate which has the 
polarization direction in the direction of beta of drawing 10 (a) has the polarization 
direction in the direction of alpha in a substrate 11 is carried out to the substrate 10, 
respect ively. 

[0007] according to the above configurations — a line — in an electrode 12 and the 
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condition that voltage is not impressed among 13, as shown in drawing 10 (a) and (b) , 
homogeneous orientation of liquid crystal molecule 36 — is uniformly carried out in this 
direction. And the beam of light which passed the lower substrate 11 in this condition 
polarizes in the direction of alpha with the polarizing plate, and the layer of the liquid 
crystal molecule 36 is penetrated as it is, since the polarizing plate of the polarization 
direction beta where the upper substrates 10 differ is reached, it is intercepted with that 
polarizing plate, and since a beam of light does not penetrate a liquid crystal display 
element, a liquid crystal display element will be in a dark condition, next, a line — 
about 36 liquid crystal molecule which approached the lower substrate 11 among liquid 
crystal molecules when voltage was impressed between an electrode 12 and 13 — the 
direction of orientation — a line — it is vertically changed to the longitudinal 
direction of an electrode 12. namely, a line — the line of electric force of a vertical 
direction is generated to those longitudinal directions by the horizontal electric field 
which electrodes 12 and 13 generate, and as the liquid crystal molecule 36 which was 
turning and carrying out orientation of the longitudinal direction in the direction of 
gamma with the orientation film currently formed in the lower substrate 11 shows in the 
direction vertical to the direction of gamma of alpha at drawing 11 (a) according to the 
restraining force of electric field stronger than the restraining force of an orientation 
film, the direction of orientation is changed, therefore, a line — if voltage is impressed 
between an electrode 12 and 13, as shown in drawing 11 (a) and (b), 90-degree twist 
orientation will be made. Penetrating the lower substrate 11 as it is in this condition, 
the polarization beam of light which polarized in the direction of alpha can penetrate now 
the substrate 10 after the polarizing plate of the direction of beta which that 
polarization direction is changed by twisted liquid crystal 36 — , and is different from 
the direction of alpha is prepared, and a liquid crystal display element will be in 

[0008] by the way, the line of said structure — the structure assumed when the structure 
of the liquid crystal display equipped with electrodes 12 and 13 is applied to a actual 
active-matrix liquid crystal actuation circuit is shown in drawing 12 and drawing 13 . The 
structure shown in drawi ng 1 2 and drawing 13 is what shows only the portion corresponding 
to one pixel. Electrodes 22 and 22 estrange and it is formed in parallel, the gate 
electrode 21 which consists of a conductive layer on the transparence substrates 20, such 
as a glass substrate, in the structure of this example, and the 1st line — Cover these, 
the gate insulating layer 24 is formed, the source electrode 27 and the drain electrode 28 
are formed on both sides of the semiconductor film 26 from the both sides of the side the 1 
and else on the gate insulating layer 24 on the gate electrode 21, and thin film transistor 
T is constituted, said 1st line — the 2nd line which consists of a conductive layer on the 
gate insulator layer 24 of the middle upper part of electrodes 22 and 22 — the electrode 
29 is formed. 

[0009] Moreover, although drawing 12 shows the planar structure of an electrode ... is 
formed on the transparence substrate 20. the gate wiring 30 constructed in the shape of a 
matrix ... and signal wiring 31 — Each field of the shape of a rectangle surrounded by ... 
is made into a pixel, the gate wiring 30 ... and signal wiring 31 — The gate electrode 21 
which consists of some gate wiring 30 is formed in the corner of a pixel field, the drain 
electrode 28 on the gate electrode 21 — the capacity polar zone 33 — minding — signal 
wiring 31 and parallel — the 2nd line — an electrode 29 connects — having — this 2nd 
line — the both sides of an electrode 29 are inserted — as — the 2nd line — an 
electrode 29 and parallel — the 1st line — plane configuration of the electrodes 22 and 
22 is carried out. 

[0010] said 1st line — in the edge of the side near the gate wiring 30, the connection 
wiring 34 prepared in the pixel field at parallel connects, and electrodes 22 and 22 are 
connected to the gate wiring 30 in the edge of the side else by the gate wiring 30 and the 
common electrode 35 prepared in parallel, the line which crossed said common electrode 35 
to many pixel fields, was prepared in the gate wiring 30 and parallel, and is prepared for 
every pixel field — it is for giving potential common to electrodes 22 and 22. moreover, 
the 2nd line — the end side of an electrode 29 extends to the upper part of the common 
electrode 35 — having — the 2nd line — capacity polar-zone 36' located on the common 
electrode 35 in a pixel field forms in the point of an electrode 29 — having — the 2nd 
line — the capacity polar zone 33 by the side of the other end of an electrode 29 is 
located on the connection wiring 34. These capacity polar zone 33 and 36 is for 
constituting capacity from inserting an insulating layer 24 between the connection wiring 
34 and the common electrodes 35 which are located in those bottoms, and stabilizing 
actuation of thin film transistor T at the time of liquid crystal actuation. 
[0011] In the structure of the example shown in said drawing 12 and drawing 13 , since 
horizontal electric field can be made to act so that line of electric force may be formed 
in the direction shown in the arrow head a of drawing 13 , as shown in drawing 13 according 
to this horizontal electric field, the orientation of the liquid crystal molecule 36 can be 
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carried out. Therefore, display a non-displaying change can be performed by carrying out 
orientation control of the liquid crystal like the case where it explains previously based 
on drawing 10 and drawing 11 . 
[0012] 

[Problem(s) to be Solved by the Invention] However, although it had the advantage in which 
an angle of visibility was large when the circuit design for driving liquid crystal 
actually was performed and a practical display was assumed, if shown in the liquid crystal 
display which has the above structures, it had the problem that a numerical aperture tends 
to become small, namely, in the structure shown in drawjng 12 and drawing 13 , in order to 
stabilize actuation of thin film transistor T Since it is necessary to secure the capacity 
which puts and forms an insulating layer 24 with the capacity which puts and constitutes an 
insulating layer 24 from capacity polar zone 33 and connection wiring 34, and capacity 
polar-zone 36' and the common electrode 35 to some extent As shown in drawing 14 instead of 
the configuration shown in drawing 12 , it is necessary to form more greatly than the 
magnitude which shows the width of face of the common electrode 33, the connection wiring 
34, the common electrode 35, and capacity polar-zone 36' to drawing 12 , respectively. If 
such structure was adopted, since the area of the common electrode 33 and the connection 
wiring 34 which are occupied to a pixel field, the common electrode 35, and capacity 
polar-zone 36' would become large, it was what produces the problem that a numerical 
aperture tends to become small. The problem in here that said numerical aperture is small 
is suppliable with adjusting the brightness of the back light with which a liquid crystal 
display is equipped. However, since it is the requisite to sacrifice power consumption, 
this remedy has the problem which cannot carry out [ low power ]-izing of the liquid 
crystal display. 

[0013] This invention is made in view of said situation, and it aims at offering the liquid 
crystal display which can enlarge a numerical aperture, realizing stable actuation of a 
thin film transistor with the high angl e-of-v i s i bi I i ty property in the configuration which 
drives liquid crystal by meeting-substrate side horizontal electric field having. 
[0014] 

[Means for Solving the Problem] In order that this invention may solve said technical 
problem, liquid crystal is arranged between substrates of a couple. It prepares so that a 
common electrode which impresses electric field may form two or more pixel fields in the 
direction which collaborated with each of two or more pixel electrodes and two or more of 
these pixel electrodes on one [ said ] substrate, and met said substrate side at said 
liquid crystal. It is made to have a common electrode which opens said pixel electrode and 
gap and was piled up so that it might collaborate with said pixel electrode and capacity 
might be formed. Moreover, this invention is characterized by having prepared said pixel 
electrode in a way among each of two or more of said pixel fields, having prepared said 
common electrode which is confronted with this pixel electrode and forms each of said pixel 
field, and preparing said capacity formation polar zone in a way among said common 
electrodes. Since electric field can be impressed in the direction which met a substrate 
side with a common electrode prepared on a substrate, and a pixel electrode, impression of 
electric field and no impressing can perform orientation control of liquid crystal, and, 
thereby, it can change display un-d i spl ay i ng. And since capacity formation polar zone was 
prepared in a common electrode, it can collaborate with a pixel electrode and capacity can 
be formed. 

[0015] Furthermore, said pixel electrode and each electrode in a superposition portion of 
said capacity formation polar zone are formed in band-like, and this invention is 
characterized by width of face of a pixel electrode in said superposition portion being 
larger than width of face of said capacity formation polar zone. Since capacity formation 
polar zone is hidden in a pixel electrode according to width of face of a pixel electrode 
in a superposition portion being larger than width of face of capacity formation polar 
zone, effect by not having been generated and decline in a numerical aperture by having 
prepared capacity formation polar zone having prepared capacity formation polar zone is no 
longer I iquid crystal . 

[0016] Furthermore, this invention is characterized by having prepared said common 
electrode on one [ said ] substrate, and preparing said pixel electrode above this common 
electrode. By this configuration, a pixel electrode can be made to be able to approach 
liquid crystal, it can prepare, and effective voltage committed effective in liquid crystal 
actuation can be made high. 
[0017] 

[Embodiment of the Invention] Hereafter, an example of this invention is explained with 
reference to a drawing. Drawing 1 and drawing 2 show the important section of the liquid 
crystal display concerning this invention, and while a predetermined gap (cei gap) is 
opened on the drawing of drawing 2 while the upper substrate 40 and the lower substrate 41 
are mutual, opposite arrangement is carried out at parallel and the liquid crystal layer 42 
is formed among substrates 40 and 41, polarizing plates 43 and 44 are arranged at the 
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outside surface side of substrates 40 and 41. Although these substrates 40 and 41 consist 
of transparence substrates, such as glass, in a actual configuration, it surrounds with the 
sealing agent of graphic display abbreviation of the periphery section of substrates 40 and 
41, and liquid crystal is contained to the space surrounded with substrates 40 and 41 and a 
sealing agent, the liquid crystal layer 42 is formed in it, and the liquid crystal cell 45 
is constituted by combining substrates 40 and 41, the liquid crystal layer 42, and 
polarizing plates 43 and 44. 

[0018] if it is in the structure of this example, two or more gate wiring 50 and signal 
wiring 51 form on the transparence substrate 41 at the shape of a matrix — having — the 
gate wiring 50 ... and signal wiring 51 — the common electrodes 53 and 53 and the pixel 
electrode 54 of each other are arranged to the field surrounded by ... at parallel. More, 
in details, while two or more gate wiring 50 opens a predetermined gap and array formation 
is mutually carried out to parallel at a substrate 41 top Along with the gate wiring 50, 
the common wiring 56 is installed on the same flat surface as the gate wiring 50 on a 
substrate 41. The common electrodes 53 and 53 which consist of an electrode are installed, 
the gate wiring 50 ... and signal wiring 51 — each field surrounded by ... the right angle 
from the common wiring 56 — two lines — The point of these two common electrodes 53 and 

53 is connected by the connection wiring 57 [ near other adjoining gate wiring 50 ], and 
the band-like capacity formation polar zone 55 connected to the common wiring 56 and the 
connection wiring 57 is formed in the pars intermedia of two common electrodes 53 and 53. 
In addition, in the whole liquid crystal cell 45, a number required as a liquid crystal 
display of much gate wiring 50 and signal wiring 51 are arranged, and although the common 
electrodes 53 and 53 are formed so that the both sides of the field divided by these may be 
divided, in drawing 1 , only the planar structure of the portion corresponding to two the 
adjoining gate wiring 50 and signal wiring 51 is shown. Therefore, when it puts in another 
way, it will be prepared so that two or more pixel electrodes 54 and two or more common 
electrodes 53 may form two or more pixel fields 59 on a substrate 41. 

[0019] And cover these and an insulating layer 58 is formed on a substrate 41, and each 
signal wiring 51 is formed so that a plane view rectangular cross may be carried out with 
said each gate wiring 50 on an insulating layer 58 and it may become matrix-like. In the 
gate wiring 50, the near portion for an intersection with signal wiring 51 is used as the 
gate electrode 60. On the insulating layer 58 on this gate electrode 60, the source 
electrode 62 and the drain electrode 63 in the condition of having inserted the 
semiconductor film 61 from the side 1 and else are prepared, and thin film transistor 
(switching element) T is constituted. Moreover, capacity consists of the pixel electrode 54 
being arranged and inserting an insulating layer 58 by the pixel electrode 54 and the 
capacity formation polar zone 55 on the insulating layer 58 on the capacity formation polar 
zone 55. 

[0020] Next, while said source electrode 62 is connected to source wiring 51 The drain 
electrode 63 is connected to the capacity electrode 64 prepared so that it might be located 
on the insulating layer 58 on said connection wiring 57. The pixel electrode 54 is 
installed in parallel by said common electrode 53 from the center section of this capacity 
electrode 64, and it connects with the capacity electrode 65 formed on the insulating layer 
58 on the common wiring 56, and the point side of this pixel electrode 54 is covered with 
the enveloping layer 66 as they show drawjng 2 . Moreover, in this example, the common 
wiring 56 is thinly formed rather than said connection wiring 57, and the pixel electrode 

54 is thinner than the common wiring 56, it is formed, the common electrode 53 is formed a 
little and thinly rather than the pixel electrode 54, and the capacity formation polar zone 

55 is formed a little and thinly rather than the pixel electrode 54. In addition, although 
the metal electrode of protect ion-from-l ight nature or the transparent electrode may be 
formed either, when adopting the display gestalt of the NOMA reeve rack type mentioned 
later, it is desirable [ the common electrodes 53 and 54 used in this example ] that it is 
the transparent electrode which consists of IT0 (indium stannic-acid ghost) etc. 

[0021] Furthermore, in the liquid crystal display of this example, the orientation film of 
graphic display abbreviation is prepared in the liquid crystal layer 42 side of the 
substrate 40 of the liquid crystal layer 42 side of the lower substrate 41, and a top, 
respectively, and orientation processing is performed in the direction almost parallel to 
the length direction of the common electrode 53 to each orientation film. That is, in the 
condition that electric field are not acting, where those major axes are made parallel in 
the length direction of the common electrode 53, the homogeneous array of the liquid 
crystal molecule of a substrate 40 and the liquid crystal layer 42 which exists among 41 is 
carried out by the aforementioned orientation processing. 

[0022] Moreover, in the structure of this example, the polarization shaft orientation of 
the upper polarizing plate 43 is turned in the direction (the direction of arrow head E of 
drawing 1 ) parallel to the length direction of the common electrode 53, and the 
polarization shaft orientations of the lower polarizing plate 44 are turned in the length 
direction of the common electrode 53 in the right-angled direction (the direction of arrow 
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head F of drawing 1 ). In addition, it is the black matrix which is shown in drawing 2 with 
a sign 67, and this black matrix 67 covers the portion of thin film transistor T and the 
portion of the gate wiring 50 which do not contribute to a display, the portion of signal 
wiring 51, etc. In addition, although the light filter required in the case of color 
display was omitted and indicated again in the structure of the liquid crystal display 
shown in drawing 1 and drawing 2 , when considering as the structure of performing color 
display, of course, it considers as the configuration which arranges each color of the red 
(R) of a light filter, green (G), and blue (B) every pixel field 59 by the side of the 
substrate 41 which arranges a light filter and counters a substrate 40 side. 
[0023] In the aforementioned structure concerning this invention, it can be used by 
switching whether voltage is impressed or not by actuation of thin film transistor T which 
is a switching element, being able to change display un-d i spl ay i ng between the common 
electrodes 53 and 53 of the desired pixel field 59, and the pixel electrode 54. That is, by 
impressing voltage between the common electrodes 53 and 53 and the pixel electrodes 54 
which thin film transistor T is operated and are prepared in the pixel field 59 of a 
desired location, electric field can be impressed in the direction of a substrate side of 
drawing 2 (longitudinal direction), and it can consider as the condition (******) of having 
twisted 90 degrees of liquid crystal molecules between up-and-down substrates like the case 
where this shows drawing 12 . Moreover, it can consider as the condition (dark condition) 
of having made homogeneous orientation carrying out in the same direction as the 
orientation processing direction (the direction of beta, and the direction of gamma) of an 
orientation film like the case where a liquid crystal molecule is shown in drawing 1 1 , by 
considering as the condition of not impressing voltage between the common electrodes 53 and 
53 and the pixel electrode 54. 

[0024] Therefore, orientation control of a liquid crystal molecule can be performed as 
mentioned above, and the beam of light of this back light can be switched to a dark 
condition and ****** according to the orientation control state of a liquid crystal 
molecule by introducing the beam of light from the back light prepared in the substrate 41 
bottom. Since it will become a black display in the condition of not performing orientation 
control of a liquid crystal molecule and will be in ****** in the condition of having 
performed orientation control of a liquid crystal molecule, the display gestalt of this 
example turns into a display gestalt called Nor Marie Black. 

[0025] Next, the capacity electrodes 64 and 65 are formed, capacity can be formed among 
these by forming the common wiring 56 and the connection wiring 57, a part of parasitic 
capacitance produced in a liquid crystal display by this capacity can be negated so that it 
may confront each other through an insulating layer 58 to these, and operational stability 
of thin film transistor T can be aimed at. Furthermore, in the structure of this example, 
the capacity formation polar zone 55 is formed so that it may confront each other through 
an insulating layer 58 under the pixel electrode 54, and capacity is constituted also in 
these portions. Therefore, if it is the structure shown in drawing 1 , when securing the 
same capacity compared with the structure shown in drawing 14 , width of face of the 
capacity electrode 65 can be made small. Therefore, only the part which made small width of 
face of the capacity electrode 65 can make the area of the pixel field 59 increase, and can 
be made larger than the structure which shows a numerical aperture in drawing 14 . 
[0026] Moreover, if said structure is adopted and parasitic capacitance is lessened, since 
a certain amount of capacity is securable in said overlap portion, only the part which 
could come to narrow width of face of the common electrode 53 and the pixel electrode 54, 
and made small width of face of the common electrode 53 and the pixel electrode 54 can 
raise a numerical aperture. Therefore, a dark condition and ****** can be switched in the 
state of the orientation of liquid crystal, and while there are few angl e-of-v i s i b i I i ty 
dependencies, a liquid crystal display with a high numerical aperture can be offered. 
[0027] Furthermore, if the common electrodes 53 and 53, the pixel electrode 54, the 
capacity formation polar zone 55, and the capacity electrodes 64 and 65 are constituted 
from a transparent electrode film and it is a NOMA reeve rack type display gestalt Although 
the common electrode 53 and the liquid crystal molecule on 54 will be in the condition of 
starting like the case where it is shown in drawing 9 when voltage is impressed to the 
pixel electrode 54 Since this portion will also be in ****** which passes the beam of light 
from a back light to some extent, the upper portions of the common electrode 53 and the 
pixel electrode 54 will also contribute to a display, and, thereby, can make high the 
numerical aperture as a liquid crystal display element. Furthermore, since a display will 
be in a dark condition in the condition of not impressing voltage to the pixel electrode 54 
again, especially the condition of the liquid crystal on the common electrode 53 and the 
pixel electrode 54 does not have an adverse effect on a dark status display. Next, in this 
operation gestalt, since the direction which formed the pixel electrode 54 in the interior 
side of the pixel field 59 cannot be easily electric-field-influenced of the gate wiring 50 
and signal wiring 51, the pixel electrode 54 is arranged in the center section of the pixel 
field 59. Furthermore, this operation gestalt is characterized by having formed the common 
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electrodes 53 and 53 on the substrate 41, and forming said pixel electrode 54 above these 
common electrodes 53 and 53. By this configuration, a pixel electrode can be made to be 
able to approach liquid crystal, it can prepare, and effective voltage committed 
effectively at the time of liquid crystal actuation can be made high. 
[0028] Drawing 3 shows other gestalten of the liquid crystal display concerning this 
invention, and it was taken as the structure where form the common electrode 71 instead of 
the capacity formation polar zone 55 of a previous gestalt, and an electrode is not 
prepared on the insulating layer 58 on the common electrode 71 while it formed the pixel 
electrode 70 on the insulating layer 58 on each common electrode 53 in this gestalt and 
connected these pixel electrodes 70 to the drain electrode 63. Other structures are the 
same as the structure of a previous gestalt, give the same sign to the same portion, and 
omit explanation. In this example, between the pixel electrodes 70 and 70 and the common 
electrode 71, electric field are generated and orientation control- of liquid crystal can be 
performed like the structure of a previous gestalt. Moreover, in the structure of this 
example, since the common electrode 53 makes the capacity formation polar zone serve a 
double purpose, capacity can be constituted between the pixel electrodes 70. 
[0029] Next, drawing 4 has the feature in the point which shows another gestalt of the 
liquid crystal display concerning this invention, has arranged pixel electrode 54' aslant 
to the common electrode 53 in this gestalt, and has arranged capacity formation polar-zone 
55' to pixel electrode 54' and parallel under pixel electrode 54'. That is, 2 ****s of the 
pixel fields 59 are made the field of abbreviation 3 square shape by pixel electrode 54'. 
Moreover, when pixel electrode 54' inclines to the common electrodes 53 and 53, interval 
**** 72 is formed in the portion which the common electrodes 53 and 53 and pixel electrode 
54' approach. 

[0030] Since interval **** 72 is formed between the common electrodes 53 and 53 and pixel 
electrode 54', the electric field which the common electrode 53 and pixel electrode 54' 
generate in this interval **** 72 can become stronger than other portions, and liquid 
crystal can be made to answer in the structure of this gestalt as a result which can drive 
liquid crystal powerfully on high voltage at high speed, therefore, a line — the 
high-speed response of the common electrode 53, 54', and the liquid crystal of the field in 
which 53 was prepared can be carried out, without reducing a numerical aperture, without 
increasing the number of electrodes. Moreover, by adopting the aforementioned structure, a 
speed of response can be made quick, so that it is bright, when a halftone viewing area, a 
paraphrase, then applied voltage are small. Since this is so sensitive to a speed of 
response that it is bright in the display in a halftone viewing area rather than human 
being is dark, it means that a speed of response can be brought forward in a viewing area 
with the bright halftone viewing area which human being tends to recognize by adopting said 
structure. Moreover, since the rate of human being who senses a flicker (flicker) also 
becomes the same inclination as the case of a halftone display, by adopting said structure, 
it cannot be conspicuous and the flicker in the case of a halftone display can be carried 
out. 
[0031] 
[Exampl e] 

(Example 1) The thin film transistor mold liquid crystal display which has the circuit of 
the structure shown in drawing 1 was manufactured. The thin film transistor circuit which 
has the common electrode shown in drawing 1 is formed on one substrate among these 
substrates using two transparent glass substrates. Form an orientation film on it, form an 
orientation film also on the substrate of another side, and orientation processing for 
liquid crystal orientation is performed to each orientation film by rubbing processing. 
Where opposite arrangement of the two transparence substrates is carried out at intervals 
of predetermined through the bead for gap formation, liquid crystal was poured into the gap 
between substrates, and it joined with the sealing agent, the polarizing plate was arranged 
on the outside of a substrate, and the liquid crystal cell was assembled. Orientation 
processing which rubs a rubbing ro I I in the direction which intersects perpendicularly wi th 
the length direction of a common electrode at each orientation film in the aforementioned 
structure was performed. 

[0032] In order to have manufactured this equipment, while carrying out actual formation of 
much gate wiring which consists of width of face of 10 micrometers, and Cr on the 
transparence substrate at intervals of 129 micrometers, the common wiring which is made to 
adjoin each of gate wiring and consists of width of face of 16 micrometers and Cr was 
formed. The common el ect rode wi th a width of face of 6 micrometers was formed in common 
wiring and the direction of a right angle so that it might extend in this common wiring at 
a part for both the corners of each pixel field, and the capacity formation polar zone of 
Cr with a width of face of 3 micrometers was formed in common wiring of the center section 
of each pixel field. 

[0033] Next, the insulating layer which consists of SiNx was covered so that these might be 
covered, and the pixel electrode which consists of Cr with a width of face of 4 micrometers 
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on it was formed in the center section of the common electrode of the both sides of each 
pixel field at a common electrode and parallel. Moreover, the thin film transistor of the 
structure which sandwiched the semiconductor film which consists of a-Si near [ where gate 
wiring and signal wiring cross ] the portion with the gate electrode and the source 
electrode was formed, bonnet and form orientation film of polyimide system further and 
according to rubbing roll orientation process i ng was further performed for these by the 
enveloping layer, and the transistor array substrate was formed. 

[0034] The thin film transistor mold liquid crystal display without the capacity formation 
polar zone which, on the other hand, has the circuit of the structure shown in drawing 14 
for a comparison was manufactured. As a result of measuring a numerical aperture to each 
liquid crystal display formed as mentioned above, with the structure shown in drawing 14 , 
what was 38% of numerical apertures became 40.1% with the structure shown in drawing 1 , 
and it became clear that a numerical aperture improves. 

[0035] (Example 2) The previous structure and the basic structure of an example 1 are the 
same, and produced the liquid crystal display which was made to connect to a drain 
electrode a pixel electrode with a width of face of 3 micrometers which consists of 
chromium which inclines at the angle of 8.2 degrees to the common electrode previously 
formed on the substrate, and was formed on the insulating layer, next, the line shown in 
drawing 4 for a comparison — it changes into electrode structure and is shown in drawi ng 
14 — as — a line — an electrode — receiving — parallel — a line — although the 
liquid crystal cell which has the structure which has arranged the electrode was produced 
as a comparison liquid crystal cell, the structure of a numerical aperture shown in drawing 
4 improved rather than the structure shown in drawing 14 . 

T0036] Next, while assuming applied voltage in case light t ransmi t tance serves as max to be 
100% to each obtained liquid crystal display, the permeability at this time is set up with 
100%. The voltage used as 90%, 50%, 10%, and 0% of each permeability, respectively V (90), 
When referred to as V (50), V (10), and V (0), it is V(0) <~>V (10) (it impresses changing 
voltage which serves as 0% of permeability to 10% as a result of measuring 0% of 
permeability, and the speed of response between 10%, and means having measured the speed of 
response.). V(0) < — >V (50) — ( — result of having impressed changing voltage which serves 
as 0% of permeability to 50%, and having measured the speed of response.) — the result of 
having measured each value of V(0) < — >V (90) and V(0) < — >V (100) is shown in drawing 5 . 
In addition, in drawi ng 5 , an axis of ordinate falls with build up time (taur), and shows 
the sum of time amount (taud) . 

[0037] Although the speed of response in a field (V (0) < — >V (10)) dark as a display 
becomes slower than the example structure of a comparison so that clearly from the result 
shown in drawi ng 5 It is clear that it is quicker than the example structure of a 
comparison shown in drawi ng 4 (C) in a halftone field (V (0) < — >V (50)) and a bright field 
(V(0) <— >V(90) V(0) <— >V (100)). Especially, in the halftone field (V (0) <-->V (50)), 
the response time was able to be shortened to 72msec to the example structure of a 
comparison being 91msec(s). Moreover, it is in the inclination for the response time to 
become short, so that it is bright on the whole. 

[0038] Next, drawi ng 6 shows the brightness of a liquid crystal display, and the relation 
of CFF (it stops sensing a flicker on the maximum frequency which human being looks at the 
light which is Critical Flicker Freqeqency : blinking, and senses a flicker (flicker), 
i.e., the frequency more than CFF). If drawing 6 is seen, CFF is high, so that it is 
bright. That is, it turns out that the temporal response of such quicker brightness that 
human being's eyes are bright can be followed. It is thought that this to human being's 
eyes become so insensible that it is sensitive to the temporal response of such quicker 
brightness that it is bright and dark. 

[0039] the inclination which it has the structure of this example to consider the result 
again shown in drawing 6 based on the above consideration, and is a NOMA reeve rack type 
display gestalt and which becomes so quick that a speed of response is bright if it becomes 
— having — human being — even if it sees optically, being improved compared with the 
example of a comparison is distinct. That is, the effect as a speed has become small to the 
improvement more effective for human being's eyes as an average speed. 
[0040] Next,, drawing 15 is the example which adopted the structure which omitted the 
connection wiring 57 to the structure which shows the 4th operation gestalt of the liquid 
crystal display concerning this invention, and is shown in drawing 1 , formed the common 
electrodes 53 and 3 according to the individual, and omitted the capacity electrode 64, and 
can acquire the same effect as the 1st previous gestalt also in this structure. Moreover, 
look drawing 16 like [ both the corners of one pixel field ], and it forms two common 
electrodes 53. Are the structure which formed one pixel electrode 54 on one common 
electrode 53, and drawing 17 forms the common electrodes 53 and 53 in both the corners of 
one pixel field. It is the example which formed three pixel electrodes 54 in all in both 
the corners and center of one pixel field, and the same effect as the 1st previous gestalt 
can be acquired also in such structures. 
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[0041] 

[Effect of the Invention] Since electric field can be impressed in the direction which met 
the substrate side with the common electrode prepared on the substrate, and the pixel 
electrode according to this invention as explained above, impression of electric field and 
no impressing can perform orientation control of liquid crystal, ****** and a dark 
condition can be changed, and, thereby, it can change display un-d i spl ay i ng. And since the 
capacity formation polar zone was prepared in the common electrode, it can collaborate with 
a pixel electrode, capacity can be formed, and actuation of the switching element at the 
time of changing impression of horizontal electric field and no impressing by the switching 
element can be stabilized. Moreover, since liquid crystal changes [which is parallel ] 
****** and a dark condition to a substrate by turning of a liquid crystal molecule 
according to this invention, turning the major axis of a liquid crystal molecule in the 
direction always parallel to a substrate since orientation was carried out so that 
homogeneous orientation might often be carried out or liquid crystal could be twisted 
between the substrates of a couple, making the major axis of liquid crystal stand is lost, 
and, therefore, the liquid crystal display which has a high angl e-of-vi s i bi I i ty property 
can be offered. Therefore, the liquid crystal display which it has [ liquid crystal display 
] a high angl e-of-v i s i bi I i ty property upwards, and stabilized actuation of a switching 
element can be offered. 

[0042] Next, in this invention, since it is the configuration of hiding the capacity 
formation polar zone with a pixel electrode by I arge-** (i ng) width of face of a pixel 
electrode and the pixel electrode in the superposition portion of the capacity formation 
polar zone rather than the width of face of the capacity formation polar zone, the decline 
in the numerical aperture by having prepared the capacity formation polar zone is less than 
liquid crystal, and can carry out effect by not having been generated and having prepared 
the capacity formation polar zone. Therefore, a numerical aperture is high and the liquid 
crystal display which it has [ liquid crystal display ] a high angle-of-visibi I i ty property 
upwards,. and stabilized actuation of a switching element can be offered. 
[0043] Moreover, in this invention, by the configuration which prepares said common 
electrode on one substrate, and prepares said pixel electrode above this common electrode, 
a pixel electrode can be made to be able to approach liquid crystal, it can prepare, 
effective voltage committed effective in liquid crystal actuation can be made high, and 
!ow-battery actuation can be aimed at. 

[Translation done.] 



X 



http://www4. ipdl. jpo.go. jp/cgi-bin/tran_web_cgi_ej j e 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
origi nal precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 is drawing showing the electrode disposition structure of the 1st 
gestalt of the liquid crystal display concerning this invention. 

[Draw; ng 2] Drawi ng 2 is drawing showing the cross-section structure of this 1st example. 
[Drawing 3] Drawi ng 3 is drawing showing the cross-section structure of the 2nd gestalt of 
the liquid crystal display concerning this invention. 

[Drawi ng 4] Drawj ng 4 is drawing showing the electrode disposition structure of the 3rd 
gestalt of the liquid crystal display concerning this invention. 

[Drawing 51 The plan showing the relation of the applied voltage and the speed of response 
which were obtained with each liquid crystal display of an example and the example of a 
comparison. 

E Drawing 61 Drawing showing optical reinforcement and the relation of a flicker. 
Drawi ng 7] Drawi ng 7 is drawing showing the general angle-of-visibi I i ty dependency of the 
liquid crystal display element in TN mode. 

[Drawi ng 8] the line indicated by the specification which carried out patent application 
previously — the plan of the substrate equipped with the electrode. 
[Drawing 9] a line — the cross section showing the orientation condition of the liquid 
crystal molecule at the time of impressing voltage in an electrode. 

[Drawing 101 For drawing 10 (a), drawing and drawing 10 (b) which show the liquid crystal 
array of the dark condition indicated by the specification which carried out patent 
appl ication previously are the side elevation of drawi ng 10 (a). 

[Drawi ng 1 11 For drawi ng 1 1 (a), drawing and drawing 11 (b) which show the liquid crystal 
array of ****** indicated by the specification which carried out patent application 
previously are the side elevation of drawing 11 (a). 

[Drawing 121 Drawing showing an example of the cross-section structure of a liquid crystal 
display element. 

t Drawing 131 The plan of the structure shown in drawjng 12 . 
Drawi ng 14] the line of the structure shown in drawing 13 — the plan showing the example 
of arrangement of an electrode. 

[Drawing 151 Drawing showing the 4th gestalt of the liquid crystal display concerning this 
invention. 

[Drawing 161 Drawing showing the 5th gestalt of the liquid crystal display concerning this 
invention. 

[Drawing 171 Drawing showing the 6th gestalt of the liquid crystal display concerning this 
rnvention. 

[Description of Notations] 
40 41 Substrate. 

42 Liquid Crystal Layer 

43 44 Polarizing plate 
45 Liquid Crystal Cel I 

50 Gate Wiring 

51 Signal Wiring 

53 Common Electrode 

54 Pixel Electrode 

55 Capacity Formation Polar Zone 

56 Common Wi r i ng 

57 Connect i on Wi r i ng 

58 Insulating Layer 

64 65 Capacity electrode 



[Translation done.] 
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DRAWINGS 



[Drawi ng 1] 
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[Drawing 4] 
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[Drawi ng 8] 
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fen^E>E«8 5 6A«)ffl<JgfiE*tl, Hi*m@ 5 4 \izi=E 
>E«5 6 J:0t>M<JB^R*n, =r^>sa 5 3 teHSi 
25 «a5 4i0fe«TJB<»J«Sn, ««»J««a»5 5 
ttB*«a5 4±0t>«Tilffl<^*tlT^5. &*3, 
2KOW"Cffl^S3qE>«a5 3, 5 4 tt* jB3fctt<Z>&R 

«a*s^itta^«a<ooi"rn*^«fi£*tiTi/iTt>A 
^\ «j£r*y— ^u— ^u/^-f :/a>s*jgJi* 

30 Sffl'TSS'&tt, I TO M>y>)AXXltt) 
**6&£j89S«aT»* £ l^. 

[0 0 2 1] MK£©0fl<D*iaS*&«K^Ttt, T 
0M4 1<D«M4 2«£±<B*tR4 0^MI4 2 

fflijtc-€-n j ?n0^B§oE^]M^^^'bn, fi-EffliKfc:** 

35 LTB, 3t>ti5 3 0S^7j^]i:S«¥fT^^^ 

ErSifflsi**Sfi*nT^s. ip-&, ffirE^Ef&HBa^.fco 
t, S1S4 0, 4 i raK#ffi-rs«iiB4 2<©jKa»i s ' 

^nt>«!5 3©fi**lRlJ3¥fT^L&JK»'r* : Ev 
40 ^TXE^JSftScfcStC&oT^S. 

[0 0 2 2] *fc, ^©fl»J(0«lifi^*5l^T±<0{B3t«4 
3©MOMH n^>ii5 3 0fi^^<!:¥fT 

a^frS] (@i^we^) tcranteft. T^ii3tS4 

4©I««i*|fi]tt3 ; E>«i5 3 <Dg<2Jj&}\zW.ftUJj 
45 1*1 1 O^EPF^fp]) fclSlttetlTViS. &45, 0 2 

5 i <7>SB»**BiiiH-r*><D"e*s. 

50 H2 i;ST»fiSS8IoiBi:*^ttt, ^^-^ 
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9StC*5 — 7W (R) , HMG) , » (B) 

[0 0 2 3] *»^t«5HtffHCD*ie^t5V^Ttt, x-r 
0rSOilj^S^5 9 0=3^6 >^@5 3, 5 3<hiiiStma 

tCRfrt^tlT^^n^^ffiS 3, 5 3<hHS£«ffi5 4 

^*b&»^tra«»w«»»^«:±TO*tRM7?9 0° 
fc, at>ig5 3, 5 3<kH*«a5 4tOPaJw*JE 

[0 0 2 4] ftr>X&±<D£o\zm&tt¥<DWi\Z\ffl19& 
fT 5 SIS 4 l<Z>TfllJJ-l8frtfcAy^^< H 

S SjEa^© ElSJttWtttS J: 0 ttttffi 1 91tt!B t~ 

[0 0 2 5] glS!6 4, 6 5*RW\ 

\ZM hxmmm 5 8 ^^LT»»t^J; o \Z 3 >6H^ 

«jBfc*3lvcfcL iS*Sa 5 4 ©T*l:«»l 58^ 

i »cs-r«HBt?»ntf, 0 1 4 Ks-rfciBfctt^Trai; 
s»£i*«t**^k:*5^t> si«i6 5©(ss/hs 

H*««5 9<7)ffi«Srif Jn*-B:S^t^-C€?, PHP** 
0 1 4 fc*-r«JB± 0 ft** < d 1 3^T* 
[0 0 2 6] Sfc, fflE*«£«/BbT*£S*«4>fe 
<LT4sWi, WE*-/t-5v:/«#K*^T**S 

5 4©is«<utfeA<fto, n.t>tS5 3 tmm 

mms 4©«t*S< Lfc#«»HP**rtU:Stf*;: 
«£^T, «»0EfflRttTi*«t8£Htttt 



[0 0 2 7] JgfC J^^IS 3, 5 3 <hHJ^^:ffi5 
4t®S»fiESSe»5 5i:««««6 4, 6 5^1 
05 ffiK^e>«/£U y—-?V—77y9*'l7<D&7f:M& 

ttst, iiiI5 4 fc*j£*WinLfc«'&K::3 : E> 

5 3, 5 4±<7)«a» : f^ia9C*"r»'&<i:|g«|(c: 

10 115 3 <hliSt®a5 4<7)±*<OSS»t>^^S#TS 
ZLtL\ztjL0 % cn^J:0«a*** : PtUT<OBlPSp& 
SKf*^**"?**. MfcSfc, Bi*«a5 4f;:SJ£ 

^ >sa 5 3 tmmmm s 4 ±<D»a<Dtt 

«, Bi^ma 5 4 *@j^S«E 5 9 OrtffiflJlCM^&ar** 
y- hBEig 5 0 * «fctWIE« 5 1 0«»Wtt«»*S 
ttlC<^<DT% H*««5 4*H*ffi«5 9<0**8BK: 

20 SI5 3, 5 3^1 M3^>fg5 3, 5 3 (D±Jj 
25 [0 0 2 8] B3I1 *SBW;:«S*a*SS«CDtt<0 

5 3±<z>iiea«5 8±(cH3R«a7 o*Ktt, cn^>co 
9ccomm<Dnmm^mmu 5 5 of^fc 0 k =3 ^ >ti 7 

30 lfcRt*, nqE>*«7 1±<D*6»»5 8±Ktt«S* 

35 tra«Hc«a«>Emiwwsff5^t*«-e#*. - 

[0 0 2 9] *l:H4li **Wfc«3*|fc»S««<D 

40 »j<o»ii&JKt"*><BT, ^(o»!Bt*5v>Tttia*«a5 

4' $nt>ii5 3fc#LT**«>K:E«U Mill 
5 4' <Z)TJw$*«JiK«aaB5 5* &mmnM5 4' th^F 
fr^E«bfcj»K4*«3&«*-5. ■3R««5 9Bli 

Sli5 4' fC<fcoTII»3ftffl<0««^2»IM*nT^i 
45 3qE>ti5 3, 5 3t3*fLTB^«a5 

4 , 3j««tt3ftW5^ii:«fcO, a*:>®a5 3, 5 
3 4:H*«a5 4' t^»ifir««»lw*^TasMW« 

[0 0 3 0] ::©*JBo«|jfi^*5^iT»4> 3t>ii5 

50 3 , 5 3Mif!5 4' <t(Z)BB^3»miHa7 2 
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i53 Lmmmms 4* <h^58*s-&s«^tfi<o«» 
z.tu<zi=e>mms 3, 54\ 5 3a*ia&te>ftjfcig 

EP Jo® EE**/h $ v >P3 tc *5 T £ 1/ ifJSSiSK £ ii < 

■rs z: 4 , raw**»«^*5tt 

# (Se^S) ^^i;^>AffiO#J'&fc4 1 F^i8S*(0^ 
m ffi S * IS <?> 7 U *y # — £ @ * £ & < T £ Z <h # T 
[0 0 3 1] 

2tfcffl^, e:n£>£>S1££>5*>— ^oSS±f;i l tc* 

[0 0 3 2] ^(08t*8itSl:tt, til 0 Mm, C 
r*>S&&y— hIEita* 1 2 9 MmMIH-CjS98*1S±^ 

mil6/zm, C r ^ 3^ >Ei&S£^/£b 

£ cfc 3 tctg 6 u m<D 3 qE >^a£ n ^ >E« t 

&\\zm$LL>. &mmmm<D*$:&<D^*:>ffimzm3 u 

mCOC r ©$S»j*«a«&»/£bfc. 

[0 0 3 3] ^tC^n^>^S3 ct^^S i N S *^6&S 
fft8Ui**fcHU *<D±fc:fi4tfm<DCra>6£:£HISi 

£H-t£8B#<Oifi&ICa-S i ^S&fc^SHttR&y— 

<Z>Er*]ffil£^lSL, ^tf>yp-;KcJ:^Ef^«L31^fif 
ot h 7 >yx*7 KlfiSiSflc Lit. 



[0 0 3 4] —Jj, \t$&(Dfz®\Z, mi4\Z*Tffife<D 
«lTB4 0.1SgtftO, IP^mt^C^^ 

[0035] mmm 2 ) i (Dm^tm^m 

4 iz^rnvtmrnmrn kseath i 4 tc^Tct v \zmvt 
«a^»bT¥fr^i»tt«a*ffi«bfc«ja*#"r** 

[0 0 3 6] »6nfc»«[»8*81i:»L, * 

a3ft*3&t**t3ttS«f©B«W«£E* 1 0 0 XtiRjrrs 
(fctfefcrcoRpcDajfl** 1 0 0 %£Wl&\s. 9 0%, 

20 50%, 10%, o%<D^n"en(DmMm£uz>mi£$: 
fn^nvoo), v(so), v(io), v(o)tifc«& 

\Z. V<0)< — ►V(IO) <j8jfi*0%£ 1 0%<Dm<D&& 
a*£«5ebfctt«, HPt, j§i§^0%<h 1 0%\ZUZ> 

25 fcCt**!*"*-*. ) V<0)«— >V(50> (j§j&>P0 

««aflEtajeLfc»*, > v«»«— v<9o>£, 
v (o) < — ► v (100) (D^n^etKomzmfc l&*8**h 5 

30 (r r ) ^Sf5T3WDI*m (r d ) ©»tSlt^5. 

[0 0 3 7] 0 5tC^-Ti^^'b0je)^^:<i: , 5(C, S^: 
(hLT^S® (V(0)" — ►V(IO)) tC*5tt^J&SjSS 
ttJt«««Jfi<k0t>il<a:'6*^ (V(0)*- 
— V(50)) ti§l>fi« (V(0)* — -V(90), V(0)^ — - 

35 vuoo)) ^*3tiTttH4 (o \z^ritvmmit^o 

« (V(0)- — >V(50)) ^*3tiTttJt««*ifi**9 lms 
ecT*^^tw*fL, 7 2mscc*"CJCSrRfW*fi3BBTS 

40 <ttS«l*]^»So 

[0 0 3 8] *K:B6tt, *i*S8i<OWSiCF 
F (Critical Flicker Freqeqency : MLT 1/^-6^6^: 

HP"&. CFFa±<0«jft*"CJ47Uy**«i;a:< 
45 ) COH^^^fo 06^11x1:, SS^BfCF 

F^<34oTM. fiP^, AIB<OBttM*^fi«fc0a 

50 [0 0 3 9] ja±<0#»lca^TS«H 6 H*-TJS* 
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W&aKtLTaaEtbTO)S!i*tt/Jx*<<!:t), AfflO) 

[0 0 4 0] *CH15H *R9JK:ff*«fl**Sll 

TSIttiBiB5 7*«BSLTa^E>«a5 3, 3 SrIHSU*- 

^CD^t^^T^coSI 1 <B»ffi£H«&^S£:ti|S 
:^ttf|» 0 *fc, HI 6ttl^©BI*««©i^W^ 
Kn^^eas 3*2#i8W\ — ^<DU=E>nM 5 3± 
KBi*«a 5 4 £ 1 0 . BHttl^ 

<^)li^S^OMPPIfcn ; E>m® 5 3, 5 1^ 
(DI*fi«0)PSit * A^fo-ST 3 *C0Hj^Sffi 5 4 

[0 0 4 1] 

«± t~ k w- fc 3 ^ >s & t m mmm \z «t o sis® icta •? 

EftS-frS©"?. *»^<Dfitlli**K««£¥fT&* 

£^0#*-££>T, «»<Ofi«|*S:&13:*Cl^tt?a:<& 

-ess. a^T«a»ft»tt*#"rs±^-r y^>^ 
[0042] ^A\z^m\z^x. mmmm^mmm^ 

«»rii«a»s» **& - 1 ct »ca«& < 

[0 0 4 3] *5B9JK;J3^T, -^c^Sffi±tCffl 

aft«w*««»c<ko, Bi*«a**«Kttiss-a:TK 



[0 1] HI l tt*JEWi:»5j([fi^8fa)i l cof* 

ffi^«asHgffiit^^-r^io 

05 [0 2] B2teBSl<B#I<&»ffi*i££*TH. 

[0 3] 0 3 tt*«WJC«**ft**SB(OSB 2 cD^ 

[0 4] 0 4 te#5891 tc«S*»*SSHOS 3 c^JK 

aico«asHs^ig^^-r0 o 
io [0 5] ^CT<tjt«cCT<7)&jatffi^ftaT#e>nfc 

[0 6] yt&mtyv 7^?^si^m 

[0 7] 07H TNt-HOJSftgS^-lKW 
&«»fttt#tt*«TB. 
15 [0 8] *fcWMFfflHL&WlW»icBB«*nfclR«« 

a£«*-3fc**©¥BiB. 

[09] isttmafcmjESHiiipbfcJti^ojKft^^ 
EiPittti£s-r*r8BB. 

[010] 010 (a) »4jtlw«fflFfflBbfcWIB»JC 
20 B«Snfc#tttt(0«ftE2«*«"rH, 010 (b) tt 

010 (a) <Dffi"J®0. 

[0 11] 01 1 (a) »4jfe^«rflFaiBbfcWIB»tc 

iB«snfcK«ji^**ia5!i**"rH. 011 (b) « 

011 (a) OflSB. 

25 [012] Stft^^oWffiKBfio— «**"TH. 

[013] 012 t*-r*ifi<D5paH„ 

[014] 013 tc^T«jt^«iwmaoiHB^j^^ 

-T¥®0o 

[015] *a5WK«*«ft*^S«<OfB4<D»!BS 

30 ^"5"0o 

[016] *»w^«s«aa«*«<o*5<o»iB* 

[0 17] **?8lw«S«*a**ll<0»6<D»ttS 

0o 

35 m^nmn 

4 0,41 SIS 

4 2 ffiAJl 

4 3, 4 4 iH*S 

4 5 

40 5 0 y-hffi^ 

5 1 mnnzm 
53 i3^>«a 

5 4 pjuma 

5 5 ^mm&mm^ 

45 5 6 r3^>| 
5 7 

5 8 

6 4, 6 5 ®mnt 
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